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$H^{*}=Z/p[x_{1}, \ldots, x_{k}]$ , $\deg x_{i}=2n_{i}$ $(n_{1^{-}}\leq\ldots\leq n_{k})$
. $(n_{1}, \ldots, n_{k})$ $H^{*}$ type, $k$ $H^{*}$ rank . $n_{1}\ldots n_{k}\equiv 0mod p$
$H^{*}$ modular , $n_{1}\ldots n_{k}\not\equiv 0mod p$ non-modular
.
$-$
$H^{*}$ $X$ , $H^{*}(X;Z/p)\cong H^{*}$
. Steenrod ([Ste61]) .
type .
Lie .
Lie $G$ , $H_{*}(G;Z)$ p-torsion , $G$
$BG$ $Z/p$ $H^{*}(BG, Z/p)$ .
.
1.1 (Borel [Bor57]) $G$ Lie , $T$ , $i$ : $BTarrow$
$BG$ $T\subset G$ . $G$ Weyl $W$ $|W|$ $p$
, .
$i^{*}$ : $H^{*}(BG;Z/p)arrow H^{*}(BT;Z/p)^{W}$
$H^{*}(BT;Z/p)^{W}$ $H^{*}(BT;Z/p)\cong Z/p[t_{1}, \ldots, t_{k}](\deg t_{i}=2)$ $W$
. $H^{*}(BG, Z/p)$ ,







$H^{*}=Z/p[x]$ , $\deg x=2n$
.
$H^{*}\cong H^{*}(X;Z/p)$ $X$ .
$H^{*}(\Omega X;Z/p)=\Lambda(y)$ , $\deg y=2n-1$
$H^{*}$ $2n-1$ $S^{2n-1}$ $mod p$
. . rank 1 modp Hopf
.
$\mathfrak{l}$ 2.1 ([Ada60], [Gon78], [Su171]) $H^{*}=Z/p[x](\deg x=2n)$
$n=1_{2^{-}}2,4(p=2),$ $n|p|-1$ ($p$ : ) .
$\mathfrak{l}$ $n|p-1$ ($p$ :- ) $H^{*}$ Sullivan ,
$H^{*}$ . 1.1 .
$n|p-1$ . $W=Z/n$ $Z_{p}^{A}$ $(Z_{p}^{A})^{X}\cong Z/p-1$
. $W$ $BS^{1}$ $BS_{p}^{1A}=K(Z_{p}^{A}, 2)$ .
$X=EWx_{W_{:}}BS_{p1}^{1A}$ ($EW$ $W$ )
, $i:BS_{p}^{1A}\simeq EWxBS_{p}^{1\wedge}arrow X$







$W$ $GL(k, Z_{p}^{A})$ . $W$ $BT_{p}^{kA}$ ( $T^{k}$ $k$ )
. rank 1 $p$- $X(W)$ $i:BT_{p}^{kA}arrow$
$X(W)$ .
$i:BT_{p}^{kA}\simeq EWxBT_{p}^{kA}arrow EWx_{W}BT_{p}^{kA}=X(W)$ .
.
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3.1 $|W|\not\equiv 0mod p$ .




3.2 $([$CE74$])$ $p$ $GL(k,$ $Z_{p}^{A})$ $W$ , 3
. $Q_{p}^{A}$ $p$ 2 (1), (3) $W$ $Z_{p}^{A}arrow Z/p_{j}$
$Z_{p}^{A}|\subset Q_{p}^{A}$ .
(1) $Z_{p}^{A}[t_{1}, \ldots ,t_{k}]^{W}\cong Z_{p}^{A}[x_{1}, \ldots, x_{k}](\deg x_{*}=2n_{i})$ .
(2) $Z/p[.t_{1}, .|..,\cdot t_{k}]^{W}\cong Z/p[x_{1}, \ldots, x_{k}].(\deg x_{i}=2n_{i})-$ .
(3) $Q_{p}^{A}[t_{1}, \ldots, t_{k}]^{W}\cong Q_{p}^{A}[x_{1}, \ldots, x_{k}](\deg x_{i}=2n_{i})$ .
$-$
$n_{1}\ldots n_{k}=|W|$ .
$Q_{p}^{A}[t_{1}, \ldots,t_{k}]^{W}$ $W$ .
.
3.3 $GL(k, Q_{p}^{A})$ $W$ , $Q_{p}^{A}[t_{1}, \ldots,t_{k}]^{W}$
$W$ pseudoreflection - , -W rank $(\rho-1)\leq 1$
. $\rho^{!}\in’ GL(k, Q_{p}^{A})$ .
$|$. 32 33
$Z/p[t_{1}, \ldots,t_{k}]^{W}$ $W$
pseudoreflection ( $GL(k,$ $Q_{p}^{A})$ pseudoreflection )
.
pseudoreflection $GL(k, Q_{p}^{A})\subset GL(k, C)$ pseu-
doreflection . pseudoreflection Shephard-Todd [ST54]
1. . pseudoreflection pseudoreflection
. .
3.4 ( $[$CE74]) pseudoreflec tion $W\subset GL(k, C)-$ , $GL(k, Q_{p}^{A})$
$|\mathfrak{l}$
pseudoreflection $GL(k, C)$ $W$
, WC $GL(k, C)$ $p$- $Q_{p}^{A}$ .
Clark-Ewing pseudoreflection ,







$A_{(p)}$ mod pSteenrod . $A_{(p)}$ $A^{*}$ unstable
, $x\in A^{*}$ unstable .
$P^{t}x=\{\begin{array}{l}x^{p} (\deg x=2t)\beta P^{t}x=0 (\deg x\leq 2t) (p \text{ })0 (\deg x<2t)’\end{array}$
$Sq^{t}x=\{\begin{array}{ll}x^{2} (\deg x=t)0 (\deg x<t)\end{array}$ $(p=2)$
unstable A(p)- .
4.1 ([AW80]) $H^{*}$ non-modulax unstable $\mathcal{A}_{(p)}$ -
. $W\subset GL(k, Z_{p}^{A})$
$H^{*}\cong Z/p[t_{1}, \ldots,t_{k}]^{W}$ $(\deg t;=2)$
. non-modular
type Clark-Ewing $(p.10)$ .
$|$
Adams-Wilkerson .
unstable $\mathcal{A}_{(p)}$- $A^{*}$ $A^{odd}=0$ category .




$H_{sep}^{*}$ $H^{*}$ $H^{*}(BT_{p}^{kA};Z/p)$ Hopf . $(H^{*}(BT_{p}^{kA};Z/p)$
Hopf $BT_{p}^{kA}=K((Z_{p}^{A})^{k}, 2)$ . ) $GL(k, Z/p)=$
Aut$(H^{*}(BT_{p}^{kA};Z/p))$ $W$ .





42 $([$AW80$])$ $W$ $p$ ,
$H_{sep}^{*}=H^{*}(BT_{p}^{k\wedge};Z/p)$
.
$H^{*}\cong Z/p[t_{1}, \ldots,t_{k}]^{W}$ $(n_{1}\ldots n_{\grave{k}}=|W|)$
.
$W$ $GL(k, Z/p)$ . $W$ $GL(k, Z_{p}^{A})$
. -. $Z_{p}^{A}=\lim_{arrow}Z/p^{f}$
; , $GL(k, Z_{p}^{A})arrow GL(k, Z/p)$ . $|W|\not\equiv 0_{-}mod p$










(2) $H^{*}(BT_{p}^{kA}; Z/p)$ modular $H^{*}t$ ,
$H_{sep}^{*}=H^{*}(BT_{p}^{kA};Z/p)$
.
$-(3)\overline{G}L(k, Z/p)$ $W$ $p$ , $Warrow GL(k, Z/p)$
$Warrow GL(k, Z_{p}^{A})$
.
(2), (3) , Dwyer-Miller-Wilkerson 3 $H^{*}$ mudular
, non-modular




$p$ , $\mathcal{K}$ unstable A$(p)$- category . Lannes $([Lan87])$
elementary abelianp $V$ ,
$R\in$ Obj $\mathcal{K}$ $\Rightarrow$ $H^{*}(BV;Z/p)\otimes R$
$T^{V}$ : $\mathcal{K}arrow \mathcal{K}$, $Mor_{\mathcal{K}}(T^{V}(R), S)\cong Mor_{\mathcal{K}}(R, H^{*}(BV;Z/p)\otimes S)$
$|$ . tensor .
$S=Z/p$ , $A_{(p)}$ $\varphi:Rarrow H^{*}-(BV;Z/p)$
$T^{V}(R)arrow Z/p$ . $T^{V}(R)$ $0$ $T^{V}(R)^{0}arrow Z/p$
. $Z/p$ $T^{V}(R)^{0}$-
$T_{\varphi}^{V}(R)=T^{V}(R)\otimes_{T^{\gamma}(R)^{0}}Z/p$
$X$ , $e:BVxMap(BV, X)arrow X$
$e^{*}-:H^{*}(X;Z/p)arrow H^{*}(BV;Z/p)\otimes H^{*}(Map(BV,X);Z/p)$
,
$\lambda$ : $T^{V}(H^{*}(X;Z/p))arrow H^{*}(Map(BV, X);Z/p)$
$|$ $|$
. Map$(BV,X)$ $BV$ $X$ ( )
$-$
. $f:BVarrow X$ Map$(BV, X)_{f}$ Map$(BV,X)$ $f$
$|$r ,
$\lambda_{f}$ : $T_{J}^{V}(H^{*}(X;Z/p))arrow H^{*}(Map(BV, X)_{f};Z/p)$
. ( $T_{f}^{V}=T_{J}^{V}$. . ) Lannes .
$-$
6.1 $([Lan87])(1)X$ $p$ . $H^{*}(X;Z/p)$
.
$[BV, X]arrow Mor_{\mathcal{K}}(H^{*}(X;Z/p),H^{*}(BV;Z/p))\cong Mor_{\mathcal{K}}(T^{V}(H^{*}(X;Z/p)), Z/p)$
. $f$ : $BVarrow X$ , $T_{f}^{V}(H^{*}(X;Z/p))$
$T_{f}^{V}(H^{*}(X;Z/p))^{1}=0$
$\lambda_{f}$ : $T_{f}^{V}(H^{*}(X;Z/p))arrow H^{*}(Map(BV, X)_{f};Z/p)$
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.






7.1 ([DMW]) $p$ . $H^{*}$ pseudore-
Hection $W\subset GL(k, Z_{p}^{A})$ $Z/p[t_{1}, \ldots, t_{k}]^{W}$ . $H^{*}$ type
Clark-Ewing .
.
$H^{*}$ modular . Adams-Wilkerson , $H^{*}$
$H^{*}(BT_{p}^{kA};Z/p)\cong Z/p[t_{1}, \ldots, t_{k}]$ Hopf $H_{sep}^{*}$
$(H_{sep}^{*})^{W}\cong H^{*}$
. no$n^{}$-modular $H_{sep}^{*}=H^{*}(BT_{p}^{kA}; Z/p)$
. modular $H^{*}$
. $X$ $H^{*}$ $p$ .
$H^{*}(X;Z/p)\cong H^{*}$ .
$V$
$p$ $T_{p}^{kA}$ , $i$ : $Varrow T_{p}^{kA}$ .
$Bi^{*}$ : $H^{*}(BT_{p}^{kA};Z/p)arrow H^{*}(BV;Z/p)$ . , 6.1 $Bi^{*}$ $H^{*}$




. $H_{sep}^{*}=H^{*}(BT_{p}^{kA};Z/p)$ . ( $p$
, $p=2$ . Hopf 1
$p=2$ $p$ . )
$H^{*}\cong H^{*}(BT_{p}^{kA};Z/p)^{W}$
. Map$(BV, X)_{f}$ $BT_{p}^{kA}$ ,
$e$ : $Map(BV,X)_{f}arrow X$ $H^{*}\subset H^{*}(BT_{p}^{kA};Z/p)$
. .
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7.2 $g:BT_{p}^{kA}arrow X$ , $g^{*}:H^{*}(X;Z/p)arrow H^{*}(BT_{p}^{kA};Z/p)$
. \S 4$(*$ $)$ $W\subset GL(k, Z/p)$
$g^{*}:H^{*}\cong H^{*}(BT_{p}^{kA};Z/p)^{W}$ .
, $W\subset GL(k, Z/p)$ $Warrow$
$GL(k, Z_{p}^{A})$ .
$W(g)$ $f$ : $BT_{p}^{kA}arrow BT_{p}^{kA}$ $gof\simeq g$
. $W(g)arrow W$ $W(g)arrow GL(k, Z_{p}^{\wedge})$
$W(g)$ $arrow$ $GL(k, Z_{p}^{A})$
$|$
$W$ $arrow-GL(k, Z/p)$
Dwyer-Miller-Wilkerson 1 $W(g)arrow W$
$-$













$\tilde{BX}(k)=Z/p[t_{1}, \ldots,t_{k}]^{W}$ , $W=GL(k, Z/p)$ .
Dickson [Dicll] ,
Dickson . .
$\tilde{BX}(k)\cong Z/p[x_{1}, \ldots, x_{k}]$ , $\deg x;=2(p^{k}-p^{k-i})$ .
$-$ Smith-Switzer .
Theorem 7.$ $([SS83])(1)\tilde{BX}(1)$ $p$ .
(2) $\overline{BX}(2)$ $p=2,3$ .
(3) $\overline{BX}(k)(k\geq 3)$ $p$ .
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$\overline{BX}(k)$ $k=1$ $BS_{p}^{2p-1A}$ , $k=2,$ $p=2$ $BSU(3)$
. $k=2,$ $p=3$ Zabrodsky [$Z$ab84] .
$p=2$ $t_{i}$ 1 .
$Z/2[t_{1)}\ldots ,t_{k}]$ $RP^{\infty}$ , ( elementary abelian 2
(Z/2) . Dickson $BX(k)$
.
$BX(k)=Z/2[t_{1}, \ldots,t_{k}]^{W}$ $(W=GL(k, Z/2))$ , $\deg x_{i}=2^{k}-2^{k-*}$ .
Smith-Switzer .
$-$
7.4 $([SS83])k=1,2,3$ $BX(k)$ . ( $RP^{\infty},$ $BSO(3)_{f}$
$iBG_{2}$ . ) $k\geq 6$ $BX(k)$ .
$-$




$H^{*}(BD(5);Z/2)$ $H^{*}(\Omega BD(5);Z/2)=X(5)$ .
$X(5)$ ( ) }
.
$|$ Lin-Williams $BX(4)$ $([LW89])$ .
$|$
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